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ABSTRACT
??The impact of deer grazing on the black locust plantation in the abandoned area of Ashio Copper Mine is becoming a 
serious problem, because this area is an important wintering spot of sika deer. We investigated the regeneration of black locust 
trees in the plantation, including light conditions in the forest floor, the effects of bark stripping and grazing on saplings, the 
number of buried seeds of black locust, and the germination rate of the seeds. Despite sufficient light for growth of black locust 
sprouts (20% mean openness), small-sized trees (1-5 cm in diameter at breast height) were absent. The vigor of black locust 
trees was related to bark stripping of the stems; the vigor of the trees became weaker as the degree of bark striping became more 
serious. Although black locust trees produced saplings, they were either suppressed in the shrub layer or completely absent 
because of deer grazing. The black locust produced a bank of seeds buried in the soil. Germination tests revealed that the seeds 
were dormant yet viable. These results suggest that stands of black locust are potentially resilient. However, the regeneration 
of black locust stands, especially in the saplings and small-sized trees, is inhibited by grazing and bark stripping by deer, which 
might result in the decline of black locust stands.









































































































































????????????  (m) ???
A1 ???? ????????? 983 S31°W 
A2 ???? ????????? 868 N60°E 
A3 ???? ????????? 1,014 S54°W 
A4 ??? ????????? 735 S72°W 
A5 ??? ????????? 742 N88°W 
A6 ???? ????????? 902 S68°W 
A7 ???? ????????? 721 N79°W 
B1 ???? ??????????????? 930 S40°E 
B2 ???? ??????????????? 905 N71°W 
B3 ???? ??????????????? 922 S26°W 
B4 ???? ??????????????? 828 S7°W 


















































??? ? ????? BA
(m2/ha) 
RBA ??? ?????
(m) (cm) (%) (/ha) (/ha) (%) 
???? A 
??????? ? Robinia pseudoacacia 7 12.0 18.4 26.9 100.0 863 469 57 
???? B 
??????? Robinia pseudoacacia 4 13.8 19.6 21.0 75.0 611 233 43 
????? ? Clethra barbinervis 4 4.2 7.2 2.8 8.0 600 567 76 
???????? ? Cerasus speciosa 2 8.0 14.1 1.8 6.0 100 11 5 
?????? ? Zanthoxylum piperitum 1 2.5 2.0 0.1 0.0 189 11 1 
???? ? Quercus serrata 1 17.6 26.7 0.2 8.0 45 ?? ??
???????? Alnus hirsuta 1 12.1 14.1 0.7 1.0 45 ?? ??
????????? ? Alnus sieboldiana 1 8.7 16.1 3.1 2.0 11 ?? ??
??????? ? Philadelphus satsumi 1 1.5 1.0 0.0 0.0 11 ?? ??
????????????????????















































??????? A??????? 12.0m??? DBH
? 18.4cm?BA? 26.9m2/ha???? 863? /ha?????
???? B?????? 13.8m?19.6cm?21.0m2/ha?




serrate Thunb. ex Murray????????? [Cerasus 
speciosa (Koidz.) H.Ohba.]?????????Alnus 
hirsuta Turcz.???????????????????
???????????? [Zanthoxylum piperitum (L.) 





??? A?? 863? /ha??? 57%????? B?






(/ha) (/ha) (%) 
???? A 
??? 292  165  36  
??? 83  184  69  
??? 19  121  86  
??? 337  44  12  
???? B 
??? 289  89  24  
??? 67  78  54  
??? 22  67  75  
??? 122  200  62  
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A? 15? /a????? B? 68? /a????? C?
912? /a?????2014???????? 11? /a?
104? /a?632? /a???????????????
??? A? 2013????????????Vaccinium 
























































?????? Robinia pseudoacacia 15 14 96 68 32 91 912 91 10
??? Quercus serrata 1 8 0 13 7 69 ? ? ?
??????? Cerasus speciosa ? ? ? 1 6 100 ? ? ?
??????? Alnus hirsuta ? ? ? 1 4 0 ? ? ?
?????? Acer palmatum ? ? ? 1 3 0 ? ? ?
???? Clethra barbinervis 8 13 86 93 12 89 192 18 88
??? Clerodendrum trichotomum ? ? ? ? ? ? 4 4 0
????? Rubus crataegifolius ? ? ? 10 6 40 4 9 0
??????? Callicarpa japonica ? ? ? ? ? ? 1 9 100
???? Vaccinium oldhamii 1 17 100 ? ? ? ? ? ?
?????? Leucothoe grayana 1 29 100 ? ? ? ? ? ?
??????? Smilax china ? ? ? 1 9 0 ? ? ?




















?????? Robinia pseudoacacia 11 11 68 104 27 88 632 64 54
??? Quercus serrata ? ? ? 2 11 50 ? ? ?
??????? Acer rufinerve ? ? ? 1 8 0 ? ? ?
???? Pinus densiflora 1 4 0 ? ? ? ? ? ?
???? Clethra barbinervis 4 10 86 53 16 94 112 16 75
???????? Alnus sieboldiana ? ? ? 7 6 0 ? ? ?
??? Clerodendrum trichotomum ? ? ? ? ? ? 4 21 100
????? Rubus microphylus 1 6 0 4 15 100 ? ? ?
????? Zanthoxyllum piperitum 1 16 0 1 32 0 ? ? ?
?????? Leucothoe grayana 4 14 100 ? ? ? ? ? ?
????? Hydrangea hirta ? ? ? ? ? ? 12 11 100
??????? Callicarpa japonica ? ? ? ? ? ? 8 12 0
????? Rubus crataegifolius ? ? ? ? ? ? 4 34 0
???? Vaccinium oldhamii 1 32 100 ? ? ? ? ? ?








????????????? A? 114? /m2????
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????????????????????? ?? ????? ????
????????????????






(%) C×H ? ?? (°) 
A 120?77 25.4±2.2 5,460±3,512 41.3±4.8 
B 111?164 29.8±5.7 5,926±7,336 36.5±4.5 
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